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Remembering that M r must be equal to the applied torque M t and recognizing 
that the above integral actually defines the polar moment of inertia I p , we get 

M, = (2.11) 

Hence, the maximum shear stress at the surface of a circular shaft is 



( 2 . 12 ) 


The stress at any other radius within the cross section can be stated as follows: 
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(2.13) 


The quantity I /r in the foregoing equations may be designated as the section 
modulus for torsion. For a solid shaft subjected to twist, Z t = 7rr 3 /2. 


ANGLE OF TWIST 


For the case of a solid circular shaft subjected to torque as shown in Fig. 2.3, the 
relationship between the shear stress, angle of distortion, and modulus of rigidity 
is given by Eq. (2.1). It is clear from Fig. 2.3 that the shearing displacement <5 0 can 
be related to the cross-sectional parameters as follows: 


Sq = iL = 4> r 

Hence, from Eq. (2.14a) we get 
<f>r 

7 = T 


(2.14a) 


(2.14b) 



Fig. 2.3 Solid circular shaft under twist. 



